Abstract-The use of software is an essential part of our modern lives. Hence, this increases the importance of studying Software Engineering (SE) course. In general, the software engineering graduates usually lack the necessary skills, expertise, abilities, and sufficient knowledge when beginning their careers in the software industry. Due to that, a majority of students find it difficult to find relevant jobs. This paper proposes novel methods to teach SE course to improve the teaching and enhance knowledge and skills of students. It is proposed to include: identifying the course learning objectives (CLOs) and the required skills of the SE course, combining cooperative learning and mastery learning strategies to teaching software engineering, using social media to teach SE course, and establish the OSES in an educational institution. The goal of this paper is to improve the quality of SE teaching and facilitate students learning to prepare them for their future careers. Qualitative technique is used as a research design to evaluate the proposed solution. The results indicate that this proposal is supported by the majority of professionals working in the academia and industry.
I. INTRODUCTION
Software Engineering (SE) is the discipline providing tools and methods to build quality software within deadline and a limited budget in a systematic method [1] . SE course is of importance that should be taught in effective methods. It comprises many knowledge and skills, which is a basic requirement for each student and must be acquired. The skills are diverse from solving problems, dealing with several requirements, working in teams, the developing a programming and analytical skills and communication skills.
A generic software engineering course in most of the educational institutions cannot prepare graduates to face the actual-time industry environment challenge [2] . The current methods of teaching software engineering adopted at many educational institutions and universities appear to have a significant gap, compared to the realworld application of SE. Generally, universities focus on the theoretical aspect of SE while giving less interest to the practical skills that enhance student's ability to be equipped with the needed skills for their future career. In addition, students often consider the teaching delivery methods in software engineering courses as abstract concepts without actual practical impact. Therefore, students often do not have a deep understanding of important ideas and their realistic implementations in SE [3] . The educational institutions should improve the education methods and promote student's skills in all fields of SE. In addition, it is fundamental for researchers and universities to develop efficient teaching methods to provide students with required skills. Such approaches should be tailored in order for the development of required skills of the students to become experts in all fields of SE. In addition, the new approaches should adopt activities simulating their individual learning while facilitating their ability to acquire real-time experiences for the learners for a better future professional career.
The paper is structured as follows. In section II, the related work is presented. The statement of the problem is described in section III. In section IV, the suggested proposed solution is presented. The solution is validated by the means of the survey in section V.
II. RELATED WORK
Zhang et al. [4] developed an approach based on Computer Supported Collaborative Learning (CSCL) to carry out collaborative learning theories between students and teachers for online software engineering education. The system provided functional cognitive apprenticeship where the learners can interact using question and answer or discussions between learners by prompting questions and answers feature of the system, which distribute cognition suggests. Based on the analysis of the results, the researchers proved some patterns of collaborative learning, which collaborative learning theories suggest. In the experiment, few questions and answers were exchanged; a utility of this function was not confirmed. However, this study is a small-scale study in terms of the size of the sample and the period. In order for the study to be more reliable, the study needs to use a broad sample and an extended period.
The main objectives in [5] are to develop and to improve approach for software engineering education quality and training. The primary idea is to state a goal, recognized as important by the partners from three several areas of science, education, and business, and then to attempt to unify their efforts to perform the set goal. The main principles of the approach are presented, with a systematic methodology INSPIRE and the formal method constructed in it. A few real-life examples of the way the application is applied are briefly described. At last, the researchers should be considered for a collection of long-term goals of science and education together with the short-term business-oriented goals, through the suitable formulation of some particular tasks of the joint work.
A new methodology is presented to teach software engineering (SE) courses [6] . The approach is based on combining several activities in SE course such as gaming, workshops, role-plays and demo of SE tools. The methodology assists students in enhancing their knowledge, problem-solving skill, communication skill, and quality to complete projects. The primary limitation in the methodology is the assessments focused on student understanding and their application more than on memory.
The research applied inverted classroom concept to introductory software engineering education to measure the efficiency of the motives for the controlled experiment, one of the two courses was carried out in the traditional teaching method with software development projects. The other course incorporated the use of watching pre-VOD at a time outside of the classroom and in-class activities like the design studio and game storming. The learning performance of students who have taken part was measured and the results of the project were compared to evaluate the effectiveness of the inverted classroom in teaching software engineering. The main limitation of educational models is the need of the continuous communication between instructors and learners, which can be difficult to understand software engineering. Therefore, Inverted classroom videos need to be improved in order for the students to focus more on planning and class activities.
Ding [8] proposed a novel framework based on experiences learned from the previous projects. The framework involves plans to constructing an effective collaboration infrastructure, and guidelines for designing a quality collaboration courses. The primary goal is to promote the quality and efficiency of teaching SE courses. The framework is useful in the future for other works that can be involved in other global collaboration projects. However, there is a need to mainstream the framework to include the students in different countries then standardize courses contents and the collaboration infrastructure.
Most of the projects used in Software Engineering (SE) curricula lack the practical realism of engineering projects with the fun factor, which cover other computer science (CS) disciplines. Claypool et al. [9] attempted to promote interest in a currently SE curriculum by using of computer game-based projects. A set of project-based modules and game-centric have been developed, which make students able to: first, participate in the various phases of the software lifecycle, taking one project from Identify requirements into maintenance. Second, it helps student to deal with real issues in project and team management on the course of a two-semester project.
Finally, it introduces students to various aspects of computer game design. The results of the research indicate into showing improved performance and class participation. The work needs to explore other opportunities for game-enhanced of other CS courses.
Shata [10] proposed an approach to teaching SE course based on experience in adopting an applied-oriented manner. The paper focused on the most commonly used models, which students might encounter in their future carriers. In addition, it ignored traditional subjects that are taught for comparison purposes only. The approach has enabled students to use development processes to design software based on software engineering principles, to gain skills necessary for industrial practices, and work in diverse roles in software development. Nevertheless, the course project needs to do with more investigation on the proper size of it.
A team of SE researchers, from institutions in various territories, has embarked on the research project, which aimed to improve the teaching of SE for four years undergraduate levels [11] . The project is a set of workshops, for that the goal is to gather data which will be the basis of the research effort. The data-gathering goal sought to identify a set of topics, which is considered suitable for teaching SE, along with identification of the years at which the subjects should be taught. The paper also recommended using technology in the curriculum design as a critical phase. The primary goal of the paper is to improve a learning online environment that will be available to instructors who are teaching in the area of SE. The research group needs to continue its efforts to recruit SE researchers and educators from institutions in other territories to participate in the research and the workshops [11] .
According to the role of gaming technologies together with software engineering techniques, Xie et al. developed a web-based educational gaming environment (Pex4Fun) [12] . The central idea of Pex4Fun games is a coding duel where the player has to resolve a particular programming problem. Teaching based on coding is complicated, which needs more skills and knowledge.
Jun et al. [13] introduced four approaches, i.e., projectbased training, case-based teaching, research-based learning, and integrated practice. Besides, an experiencebased approach is presented, which will help to teach principles, and practices of software engineering at Dalian Polytechnic University (DLPU). The students have expressed a high level of satisfaction. They also indicated that what they learned in the course apply to their careers. So, the experience-based approach should be implemented in a large experiment.
Sepahkar et al. [14] presented a case study of executing a project-based learning program in Isfahan University of Nevertheless, a team project should contain experienced people for the success of the project. Gamification and collaborative learning methods can be used to motivate students to achieve course objectives in the educational environment [15] . The paper presented a case study and an evidence-based method where interaction analysis and k-means clustering are used to make gamification profiles. The profiles can be utilized with an agent-based simulation to test how computer supported collaboration system users interact with the gamification elements and how the collaboration dynamics change. The main limitation of this study is that results cannot be generalized due to the limited sample size.
An approach is proposed to the SE course based on the Problem Based Learning (PBL) [16] . The main idea of PBL is to make students focus on a problem to solve it. There are three principles of PBL. First, students solve a problem weekly. Second, students work jointly to solve problem. Third, the instructor's role is to help the students and instruct them.
Dagnino [17] presented a method to teach SE that focuses on industrial experiences. The primary goal of the approach is to improve how the graduate level SE courses are taught. This method is based on new elements that are incorporated in the SE course. The result of the paper shows is showing an improvement in the instructor evaluation from the students. However, the method should be implemented in a wider experiment and longer time to apply to undergraduate students.
Berkling et al. [18] described the setup for a gamified classroom for the topic of SE course. The objective of gamifying the course was to increase motivation of student during allowing for independent learning with emphasis and flexible speed. In addition, there is motivational theory in gamification factors, outlining that autonomy, mastery and purpose lead to these objectives. The adopted approach also deals with the large differences regarding background knowledge of the students. At the end of the course, a student survey was conducted. Students did not receive the gamification ideas in a positive light. Therefore, the methodology needs to include some points that help students to figure out the concept of gamification approach.
There are some limitations in all the previously mentioned approaches. These limitations are displayed in Table 1 .
III. PROBLEM STATEMENT
Most of the Software Engineering graduates face difficulties to join software industry. In addition, students suffer from traditional ways of teaching, which focused on teaching theoretical that led to a lack of practical experience. This paper attempts to address the following problem that specified from the previous research [6] , [8] , and [13] .
 How can the quality of teaching software engineering be improved?  What methods do we use to enhance SE knowledge and skills for students?  How can students be equipped with required skills and knowledge to work in software development industry?
IV. THE PROPOSED SOLUTION
Instructors should use modern methods, strategies and techniques in the regular classroom, especially in teaching SE effectively. Among the educational theories and teaching strategies that have taken the attention of modern teachers, two most common ones are cooperative learning and mastery learning. These two strategies are an important parts of numerous education-improvement programs. We propose novel methods combining cooperative learning and mastery learning to teach SE. That helps to improve the quality of teaching software engineering, and enhance student knowledge and the skills required to achieve determined course learning objectives (CLOs) in our approaches. Moreover, today's generation of students has extensive experience in social media. Therefore, we propose the use of social media in teaching SE to enhance awareness, learning and knowledge sharing. In addition, we suggest the OSES and hire of industry experts to prepare students for software development in industry and fill in the gap between industry and academics.
A. Identify the CLOs of the SE Course with the help of students
The setting of educational objectives is a necessary first step in any educational process. And it is the main guided for the teacher and learner alike. To achieve this step first, the instructor divides the concepts, skills, and content of SE they want the students to learn, into instructional units. For each instructional unit, the instructor determines the course learning objectives (CLOs). At this step, we recommend the involvement of students in the identification and formulation of CLOs. To increase their motivation to learn and achieve these objectives, the course learning objectives should include required skills, diagrams, models and concepts that must be given more time, so that the students can master them. Then, instructor should provide students with CLOs at the beginning of the semester. As for the learners, they will work on each unit content in a series of sequential steps to achieve the predetermined achievement level.
In the end, students are expected to achieve the following educational objectives of the course (not necessarily all):
 Possess the necessary professional skills in the field of software engineering and that makes them confident of the development of high-quality software solutions in various application areas under realistic constraints. [4] .
 The learners can do interactions like discussions or question and answer among learners by a question and answering feature of the system. However, in the experiment, as few questions and answers were exchanged, a utility of this function was not confirmed.  The proposed approach should implement in a broad sample and an extended period.
A collaborative approach to software engineering education [5] .
 The researchers should be considered for a collection of long-term goals of science and education together with the short-term business-oriented goals, during suitable formulation of some particular tasks of the joint work. Activity based-teaching learning in software engineering-An experience [6] .
 The assessments focused on student understanding and their application more than on memory.
Applying Inverted Classroom to Software Engineering Education [7] .
 The main limitations of educational models are the needs of the continuous communication between instructors and learners, which can be difficult to understand software engineering.  Inverted classroom videos need to improve, so that students can focus more on planning and class activities. A framework for global collaboration in teaching software engineering [8] .
 There is a need to mainstream the framework to include the students in different countries then standardize courses contents and the collaboration infrastructure. Teaching Software Engineering Through Game Design [9] .
 The work needs to explore other opportunities for game-enhanced of other CS courses which help to motivate and to improve the CS learning of undergraduate students or earlier introductory courses.
Teaching Software Engineering A Critical Path Method [10] .
 The course project needs to do with more investigation on the proper size of it.  Researchers must address how to prevent some students from took the project to a very detailed level and developing very detailed diagrams to the point that it affected their coding and later phases.
Enhancing Teaching & Learning of Software Engineering in an International
Environment [11] .
 The research group needs to continue its outreach effort to recruit SE researchers and educators from institutions in other territories to participate in the workshops and research effort.
Educational software engineering: Where software engineering, education, and gaming meet [12] .
 Teaching based on coding is complicated, which is needed more skills and knowledge.
Exploration and reformation of teaching methods for "Software Engineering [13] .
 The experience-based approach needs to implement in a large experiment.
Defining Project Based Learning steps and evaluation process for software engineering students [14] .
 A team project should contain experienced people for the success of the project.
Creating Software Engineering Student Interaction Profiles for Discovering Gamification Approaches to Improve Collaboration [15] .
 The main limitation of this study is that results cannot be generalized due to the limited sample size.
Improving Software Engineering Education through Enhanced Practical Experiences [16] .
 Students may resist accepting the proposed approach because they prefer traditional classroom-based learning.
Increasing the Effectiveness of Teaching Software Engineering: A University and Industry Partnership [17] .
 The methods should implement in a wider experiment and longer time to apply to undergraduate students.
Gamification of a Software Engineering
Course [18] .
 Students do not understand the factors of gamification. So they not able to propose changes for the next iteration of the course.  The methodology needs to include some points that help students to figure out the idea of gamification approach.
 Participation and success in their careers through teamwork, ethical behavior, and effective communication.  Understanding of the importance of lifelong learning through professional development and practical training.
B. Teach the SE Course Using Cooperative Mastery Strategy
We propose novel methods to teach SE by combining cooperative learning and mastery learning. The method helps to improve the quality and effectiveness of teaching SE, enhance student knowledge, and the skills required and prepare students for software development in industry. Cooperative mastery strategy is achieved through creating teams of 4-6 students to perform tasks of SE courses. If students work in groups, a variety of ideas, knowledge and approaches could be exchanged, which leads to many benefits of cooperative learning, which might not be available in traditional learning. There should be defined roles for every student in the team to perform tasks and rotating these roles for every assignment or periodically. Assign various roles to team members that include coordinator, checker, recorder and group process monitor. In addition, the Instructor should be made heterogeneous teams in abilities and intelligence levels. Because with heterogeneous teams, the weak students benefit from observing better students, and the better students benefit by having a deeper understanding when they help poorer students to deal with problems of the SE. Also, every student should make sure each member of the group can report and discuss on what he/she did. Diversity in methods to teach SE units during lectures is required to prevent monotony and increase students' motivation. To address this, methods to be adopted may include discussion, problem-solving, casebased teaching, project based learning, gaming, simulation, and storytelling. At the end of each unit, students should be given assessment as a means of measuring if learning objective has been mastered or not. The instructor can use practical assessment, diagnostic, formative tests to perform the assessment which could as serve avenue to direct teaching instruction later. It is important at ech stage the instructor ensure that learners are able to demonstrate to have mastered 80% or more understanding based on the unit's assessment, before moving on to next unit. At this stage, instruction goes in one of two:
 If the student has mastered 80% of the learning objective: Some students will achieve well on the first test, proving that they have mastered the unit skills and concepts. The instructor's initial instruction was appropriate for these students, and they have no need for the corrective task. To guarantee their continued learning the instructor should provide the students with particular -extension‖ or -enrichment‖ activities to extend their learning experiences. These activities are selfselected by students. In addition, activities may involve specific projects, academic games and reports or a variety of complex tasks.  If the student has mastered 80% of the learning objective: In a situation some students do not perform to expected level on the first test, proving that they have not mastered the unit skills and concepts. It could be that, the instructor's initial instruction art this stage is considerd not appropriate for the students, and the need for a corrective task. At this stage, the instructor provides series of corrective tasks, which can involve different activities, individualized learning, and additional time to complete a task, and these students will receive feedback on their task and will be encouraged to revise their work until the objective is mastered. With the feedback gained from the formative assessment, each student has a detailed instruction to finish so that he/she master the skills of the unit. The correction work prevents most learning difficulties from accumulating and becoming a large learning problem. It also gives the instructor an actual means to a different type of instruction to students' individual learning needs. As a result, majority students learn well and master the necessary learning objectives in all units. Fig. 1 shows the methods of corroborative-mastery strategy. Fig.1 . The cooperative-mastery strategy.
C. Effect of Using Social Media to Teach SE Course
Today's software developers usually use of social media, whether as an assistant or integrated into a broad range of tools such as issue trackers, code editors, and IDEs [19] . In addition, The effective communication between students and the community enhances the effectiveness of teaching. So, we propose to teach SE using social media to achieve universal benefits Where the desired information about software engineering course will be available on the internet to help communication between students, and faculty from various universities and software developers. The role of social media usage to teach SE enhances awareness, learning and knowledge sharing. It increases attendee interaction and engagement between student and community. To avoid the disadvantages of the misuse of social media by students, we recommend that students should be allowed to interact with these sites under the constant supervision by the teacher as shown in fig. 2 . There several types of social media features that can be used to support SE teaching and practice. They are as following:
 Wikis that have a broad adoption in SE.  Blogs are frequently used to support requirements engineering.  Microblogs used to exchange a lot of information between software developers.  Tagging used to in project for tagging issues.  Social networking is a useful feature to share, discover and collaborate between software developers.  Podcast provides tutorials and interviews for professional software developers as shown in fig. 3 .
D. Establish the OSES Industry Experts to Improve Quality and Fill the Gap between Industry and Academics
Usually, faculty lack in industry experience so, the research proposed to Establish the Office Software Engineering Services (OSES) in educational institution .which, administered by one or more industry experts to provide SE education services to teachers and students. In the fact, hire a software industry experts for workshops, consulting, and supervision of the education process. Having industry experts in the educational institution helps both the instructor and student like workshops from industry experts are useful as they enhance the knowledge of the students and fill the gap between industry work and the students. The Office Software Engineering Services (OSES) can be provide:  Workshops periodically.  Consulting and services for teachers and students.  Supervising on Identify the correct CLOS in line with the industry.  Help students to communicate with international experts through social media.  Guiding and Stimulate students in their learning practice.  Presentation of industry stories.
V. VALIDATION
The online questionnaire technique is used to validate proposed solution that mentioned early. The questionnaire consists of 16 close ended questions which cover our goals: Goal 1-Identify the CLOs of the SE Course with the help of students. Goal 2-teach the SE course using cooperative mastery strategy. Goal 3 -an effect of using social media to teach SE course. Goal 4 -Establish the OSES industry experts to improve quality and fill the gap between Industry and academics. The questions were answered on a likert scale as shown in Table 2 .
A. Goal 1-Identify the CLOs of the SE Course with the Help of Students
The four questions in this goal measure the importance of Identify the CLOs of the SE course with the help of students. Table 3 is showed that 3, 20.25% are agreed to define CLOs and give it to students at the beginning of the semester. 22 % are strongly agreed. Furthermore, 7.5% are responding neutrally. However, 2.5% are disagreed while other 0.5% are strongly disagreed. Fig. 4 is showed the result graphically. 
B. Goal 2-Teach the SECourse Using Cooperative Mastery Strategy
The questions set in this goal to evaluate the effectiveness of the use of cooperative mastery strategy to enhance student knowledge and the skills required in SE. Table 4 shows that 22.25% are agreed, and 15.25% are strongly agreed to use cooperative mastery strategy. 10.5% are responding neutrally. In addition, 3% are disagreed, and 2% have strongly disagreed. Table 4 results are presented in fig. 5 . 
C. Goal 3 -Effect of Using Social Media to Teach SE
Course.
The questions in this goal for evaluating the role social media usage for teaching software engineering can improve software development skills for a student. Table  5 shows that 19.25% of the respondents are agreed, and 18.25% are strongly agreed. In addition, 9.25% are responding neutrally whereas 4.75% are disagreed and 1.5% of the respondents are strongly disagreed. Table 5 shows the result graphically in fig. 6 
D. Goal 4-Establish the OSES Industry Experts to Improve Quality and Fill the Gap Between Industry and Academics
Four questions measure the effect of hiring industry experts to improve teaching SE. The results are displayed in Table 6 . Table 6 shows that 21.75% of the participants are agreed In addition; the table is showed that 21.75% are strongly agreed whereas 6.25% of the respondents are responding neutrally. However, 2% of the participants are disagreed In addition, 1% of the respondents have strongly disagreed. Fig. 7 is presented results of goal 4. Table 6 . Cumulative Analysis of Goal 4. 
VI. CONCLUSION
Most current methods of teaching SE are based on the theoretical education more than on practices. The majority of students are having a difficulty in the software industry and they lack the required skills to be recruited in good companies. In this paper, we proposed novel methods to address the previous issues based on four goals. First, we identify the objectives and the required skills of the SE course. Second, teaching the software engineering course is through using cooperative mastery strategy. These two goals will help to improve the quality of teaching software engineering, enhance student knowledge and the skills required to achieve determined course learning objectives (CLOs) in our approaches. Thirdly, using social media to teach SE course enhance awareness, learning and knowledge sharing. Finally, recruiting industry experts is recommended to prepare students for software development in industry and to fill the gap between industry and academics. The result of the survey indicated that most responders agreed with our proposed solution to improve the quality of SE teaching, and training students to prepare them for their future careers. 
